In Situ Monitoring of Fluid Shear Stress Enhanced Adherence of Bacteria to Cancer Cells on Microfluidic Chip.
Mechanosensing mechanisms for surface recognition by bacteria play an important role in inflammation and phagocytosis. Here, we describe a set of DNA probes for revealing microbe adherence to cancer cells under fluid shear stress. DNA probes modified with a biotin group, an azido group, and hexadecanoic acid were indiscriminately anchored to the cell surface, acting as indicators for the membrane proteins, cell-surface carbohydrate, and phospholipids. When cancer cells were exposed to bacteria in fluid, enhanced accumulation of membrane proteins was indicated by the strong fluorescence aggregation, meanwhile the weakened accumulation of cell-surface carbohydrate and phospholipids indication was indicated by attenuated fluorescence. Further research demonstrates that this mechanosensing strategy was applicable to different bacterial-cancer cell interactions. This study not only uncovered new cellular mechanotransduction mechanisms, but also provided a versatile method that enabled in situ and dynamic indication of cancer cell responses to mechanical stimuli.